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To distribute NCEP's QOrrrlFJ Onal data setsto

To provide server software to NOAA projects who
need to serve their data through web services.

m NCEP NOMADS servers are the intermediary
between NCEP operational computers and NCDC
NOMANDS archive servers.



asp| ution

m (re-) Group different data sets to create
needed products — such as initialization files
for model development.

m Subset the data sets in parameter space
m Subset the data sets in physical space
(subset the grid in 4 dimensions)



Real time,
Operatl orJ:J Sulte or IVIodel produc

Operational initialization and observatlonsflles
IMaintenance of codes.

Utilities for data manipulation and grid
transformation & sub-setting.

Documentation.

Serves as transfer point to NCDC for NOMADS
archive of reruns and retrospectives. The goal isa
seamless data archived from 2000 to the present.




, Great Displays (paispiplot), and GrADS allow: sub-
setting of data by parameter, by 3D region, and by time.
m Allowsfor results with low band width! Eg.,

NASA/GSFC takes 1 hour to ftp entire GFS (AVN)
forecasts or 13 seconds to download thelr desired fields

(ftp2u).

m “Great Displays” (pdisp) A display program operating
from the same database as ftp2u to display any part of the
NCEP data base by time, region, vertical level and
variable.




S a client application that rilters GRIB files in the 3
Space dimensions, time and parameter space.

m ftp2u will send the repackaged GRIB file to your ftp server
or ours for later download via http or ftp services.

m Theorigina GRIB files can be obtained with ftp at
nomadl] 2][3].ncep.noaa.gov (eg., nomad3 has ensembl es)

cd /pub/ens/archive/ensyyyymmdd for low resolution
cd /pub/enshires/archive/ensyyyymmdd  for high resolution




I'ne URL from a successiul SESsIon Cani e chnange
anal re-1ssued In any Prowser.

In Unix script the URL may become the “quoted object™ of
a ‘wget’ (or wwwagrab, etc...) command. Control the
script actions with script ($...) variables.

Unix script ‘for loops’ can allow users to obtain many files
but we ask usersto please include a ‘sleep 30° (wait 30
seconds) inside the loop to stop tight loops from
accidentally occurring, otherwise throttles will apply.

m Place scriptsin ‘cron’ for automatic file retrieval.




NOMADS participantsis /! tNEir data Setsitnreugn a
Client-serve rrrlgm DS rJJ i 1S, t | 'LS are [nternet
readyv and the displav. IS dotr t =l

GDS combines both GrADS, afreeware client (from
COLA) and DODS (OPeN-DAP) server to compress and
exchange data in many formats with http.

Thismeansthat NCEP data can appear to the user or
client application as a local file!

Like Network File System over the web!

DODS reguests are made by many freeware and
commercia high level language clients.

m Simple http queries to the DODS server can create value
added products.




datasetsin any format
supported by GrADS

M
Qo L V7 —0

DODSrequests and
compressed data exchanged

GrADS-DODS Server

extracts meta- maps DODSrequests parsesrequests, handlesHTTP
data and subsets to GrADS services packages data protocol
GrADS interface | | DODSserver Java
batch mode code ! libraries : servlet
internet

Client

handlesHTTP, unpacks data

Frm e -

. DODSclient libraries

\ 4

é -

GrADS

Matlab

data appearsto client aslocal file, in a
standard format (i.e, NetCDF, etc.)

IDL

etc..




NOMADS Integration Project
New Architecture

10.0.0.3 10,008

nm1m5
172.16.11.38)

hisl
172.1611.20

noimfacd
172161134

Private Gigabit Network
]
[¢] [oaaon] [sa]

Switch (107100 1000MB)

u @@




ach RT-NOM A D! server contains a header Wen
A0e (Unaer construction) poirnting to various

documentation, explanations, and status links
and....

+ A tablelisting several data sets. By clicking on the
appropriate command, you can (1) make plots, (2)
ftp2u the files to your computer or (3) obtain
DODS metadata descriptions or other data set
documentation.



The following table list several data sets. By clicking on the appropriate command, you can (1) make

NOMADS: NCEP server 2

Plots, Data, Points of Contact

plots, (23 FTP the files to yvour compuler or {3) obtain documentation. At this lime, some oplions are not
available (MN/A). BTW, we know that plois can, at times, be quite slow to produce.

Data Set I freq ||pl|:-t|! fip |lcln-c|l ads l contact 1 Il contact 2
MCEP/DOE Reanalysis (Reanalysis-2)
Ax daily plot ﬂﬁzpu doc [|DODS|[Wesley. Ebisuzaki@noaa. gow Jun Wang@mnoan gow
4x daily plot ﬁﬁzpu doc[[DODS|[Westey. Eviszaki@noas govl|  Tun Wang@Enoas pov
fp2u . .
™A fip doc || MNAA esley. Ebisuzaki@noan. gov] Tun Wang@noas gov
Ax daily NAAY Ap [|doc|] ™A esley. Ebisuzakifnoan gov) Jun Wang@Enoaa. gov
fip2u .
monthly mean ([ plot fip doc [|DODS|[W esley. Ebisuzakif@noaa. gov Jun WangEnoas. gov
fip2u . .
non-pressure || monthly mean || plot fip doc [|DODS|[W esley. Ebisuzakif@noaa. gov Jun Wang@Enoas. gov
fip2u o
monthly mean ([ plot fip doc [|DODS|[W esley. Ebisuzakif@mnoaa. gov Jun WangEnoas. gov
NCEP/DOE Reanalysis (Reanalysis-2) Rotaling Archive, latest analvses
4x daily fp2u . .
rolating plot fip doec [[DODS| W esley. Ebisuzaki @nesaa. gov) Jun Wang@noas. gov
4 i : )
r:m plot ﬂiﬁ:ﬂpu do [|DODS| W esley. Ebisuzaki@noas. gov] Jun WangfEnoaa gov
Ax daily |ﬂ1ﬂu\ | I . .
rotting M/A fip dore JDOIYSIIW esley. Ebisuzaki @noaa. gov) Tun W angfnoas gov
B CDAS-NCEP/NCAR Reanalyvsis
M 4x daily plot DODS|W esley. Ebisuzaki@noas. T W s O A g0y
Reanalysis I ﬂiﬂu
hitp: nomad2 necep.noaa. govincep_data)’ /304




Reanalysis . . .
re t si A dai by MNAl fp || doc|] MNAA esley. Ebisuzaki@mnoean,
files
TN
Reanalysis " ] .
re 1 sfcanl Ax i ly ™Al fp || doc|] ™NAA esloy. Ebisuzakif@moasn
files
T
Reanalysis mwanthly mean || plot ﬂﬁzpu doec ||DODS[PW esley. Ebisuzakif@moas.
lewel
T
Reanalysis
G:?lmjim:l monthly mean || plot ﬁﬁzpu do (OIS W esley. Ebisurakif@noas.
lewvel
T
Reanalysis fipZu ) )
lat-lon non- || monthly mean ||plot fip> doc [[DODS W esley. Ebisusakif@noas.
pressure
lewel
™
Remnalysis - fAip2u ; ;
roim i A dai by plot fip doec ||DODS[PW esley. Ebisuzakif@moas.
archive
T
'R;e:analysts . fAp2u ; ;
ovim daily average | plot fig doc || S|'W eslay. Ebisuzaki@noas.
archive
GDAS: FNL Opermtional Analvsis (real time )
GDAS .
(FML) ‘::t:;::;’ plot ﬁqulN/ “DGDSIW-B]B?.EMMWW\I Jun W amg @ moa s, gov
analyses
Climaie Monitoring {real tirme)
OLR I e ntad pl.c-lll fipr |I‘N.-‘A.|I T l Hn]-wnk@m_wv {monse)
amarw inkiEnoss gow g
or | [ I (nome)
hitpe normad 2 ne eponoas o nee pdatad /304



plot]| ﬁp |IH.-‘A|| ™A
N Joha. Tamnow ia kiEmoas mow
o

e )

e )

L Diiame. Sioke sEEmuoas gov

Ch rrean Mmm:urlng (delaved updaltes )

plot || Ap2u OIS Tomclam A1 peer 0 moaa_mow
plot ﬂiﬂu ™A Tom. Smithi@nosa gov
Obse rvali ons

R R RN sk yangiz nosa gov
Foraecasts

%Iﬂ@—w

{moaae)

{nomae)

g
| |
E
:

6 hours plot

ﬁ.pEu A‘lDGD EI Jordam. A per i noas oov

Il
i
i
I
plot || Ap2u AllDODS Jomdian. Adpeer i nosa gov IW ley. Ebi ki G 2
|
I

Questions and Suggestions

» Why do ITmeet overloaded problem reocsntdy?
o A Currently the system will reject any acoess when the system”s load average is high.
o If the Ailes you requested are ot wp b date or are missing, ph P oy e
- Ifhl:lmm]-uduoﬂhmwywnthpmhl-amﬂgrmsmlimmrul:-uyoru‘hduun,pﬂmsampwtwma
CONITSCT PRETSOqsS.

Definitions and Links

hittpe normad 2 ne eponosa . govinee p datad 6/ 304



CDAS
CAMS
CERES
CME
CMF
CPC
EMC
ERBE
ETA
FML
GDAS
GRIB
ISCCP
LaRC
GFS(MREF)
MCEP
MG
MV AP
NWS
o1
OLR
OME

Acviation run, now called GFS Global Forecast hModel

Climmate Data Assimilation System {Reanalwsis), Global T62 Reanalvsis model

Climmate anomaly moniloring sysiem

™MASA Cloud and Earth Radiant Energy System

Climate modeling branch (EMC)

Coupled model forecast

Climate Prediction Center

Envirommental Modeling Center

™MASA Farth Radiation Budget Experiment

high resclution regional model

final analysis, used as initial conditions for the GFS(AWVN) and GFS{MRF )
Global Data Assimilation System, global T126 operational model
WO standard for encoding gridded fields

International Satellite Clouwd Clirmatology Project

MASA Langley Research Center

Medinm Range Forecast, Global operational Forecast System, run at 0027
Mational Centers for Envirommental Prediction, part of NWS
Mested Grid Model, an older regional model

MNASA Water Vapor Projoect

Mational Weather Service, part of the Department of Comamencs
Optirnal interpolation

Outgoing Long-wave Radiation

Ooean Modeling Branch (EMC)

PATKMOSACL AV R Pathfinder Atnospheric data'Cloud from AVHER

FSh
88T
T
T RN

Regional Spectral Model

Sea surface tlemperaiure

Top of atrmosphere

MNASA Tropical Rainfall Measurement Mission

[ People | Misc. demils | help printing | help | generic Official Disclaimer | Disclimer 2 | Back ]

The WWS would like to be acknowledged when the above data’plots are published.
Plots creatod using G ATXS

OO INEnts, ﬂwmﬂ Was]ay_w@ma_w

hitps nomad2 neep.onoasa. govinee pdata)

o 3004




(Yang, R, X. Deng, M. Kafatos, C. Wang, S. Wang, 2001
An XML-Based Distributed Metadata Server (DIMES)
Supporting Earth Science Metadata” in Proc. 13" Intl. Conf.
on Sci. and Stat. Database Manag. pp. 251-256, |EEE,
Comp Soc.)



Costomize Search Panel Help

M Tempotal Resolution I SpatialResclution [¥ Seatch_Space ¥ Szatch_Time [# Search_Text

Rz&u:hl

Search_Space Help

Lett [TA00 " Right [800 ~ Bottom [S00  Tep [0

Search_Time Help

meGIL-I‘I‘:'MaJ-.
To GWIT: IMa._-,-_ll -Im-lﬂ-:lsg-:ljg-

|J. .I'_LIJEI.-' .|U I:IU .:IU [

Search_Text Help

The tesult must meet [ATT ot the tollowing conditions
|5pu:|tl:]:‘m.|:mt:r [ |mr|.1:a.l.r|.:t | r_l:upll:u

|Selczta.f_"ntq§ut_'|l | |mh.1:a.th.:t ] I

|Da.h..‘5:1: | |mr|.1:a.l.r|.:t | FI'.&

Submit | Re==t |




0 m N B E W N

Pd Bd Bd Bd Bd = e e e e e e e e e
FUWNEOWOE S RW W=D

Diata sets tound are listed below. on maw click a data set name to tind morte intormation aboont that
data set or click the " Ordet” button to order the data.

ET A cvery 3 hours fost staring from 187292 pr2004, download Apr 29 21.00 UTCKArGEr
ET A houtly fost staring from 05Z01may 2004, download May 01 08:32 UT ClCAraderd]

ETA cvery 3 hours fost staring from 127292 pr2004, download Apr 29 15:22 UTCKAGEH]

ET A houtly fost staring from 00Z0 Limay 2004, download May 01 0432 UT cl2rderd]

ET A cvery 3 hours fost staring from O6Z29a pr2004, download Apr 29 08:31 UTCKAAGEH

ETA cvery 3 houts fost staring from O0Z292 pr2004, download Apr 29 0428 UTCKPrCEr
ETA cvery 3 hours fost staring from 187 30a pr2004, download Apr 30 20:50 UTCKArE

ET A houtly fost staring from 187292 pr2004. download Apr 29 21.00 UTCKAeH

ET A every 3 hours fost staring from 127 30a pr2004, download Apr 30 15:17 UTCKAEH

ET A swvery 3 howis tost stari ng troun OGF 300 pr 200, download A pr 30 0833 UTm

ET A hourly fest stating from 127292 pr2004. download Apr 29 15:22 UTCKATGEH

ET A cvery 3 hours fost staring from 18701may2004. dow nload May 01 20:32 UT clRrderd]
ET A every 3 hours fost staring from O0Z30a pr2004, download Apr 30 04:28 UTCKIFER

ET A hourly fost staring from 187 30a pr2004, download A pr 30 20.50 UTCKAEH|

ETA cvery 3 hours fost staring from 12701may2004. download May 01 14: 56 UT clCArderd]

ET A houtly fost staring from 127 30a pr2004. download Apr 30 15:17 UTCKAEH

ET A cvery 3 hours fost staring from 187282 pr2004. download Apr 28 21:52 UTCKAGER

ETA cvery 3 hours fost staring from D6Z01may2004, dow nload May 01 08:32 UT ciCrderd]

ETA cvery 3 hours fost staring from 127282 pr2004, download Apr 28 20:39 UTCKAGEH]

ET A houtly fost staring from 06Z30a pr2004. download A pr 30 08:33 UTCKAEH

ET A cvery 3 hours fost staring from O0Z01may2004. download May 01 04:32 UT ClCArGe )

ET A hourly fost staring from O0Z30a pr2004, download A pr 30 0428 UTCKAEH|

ET A hourly fost stating from 1870 Limay 2004, download May 01 20:32 UT cRArgerd]
ET A hourly fost staring from 1270 Limay 2004, download May 01 14: 56 UT cR2r@erd




FRFEI DL WU § PALy BRI WU F AL IWRARTRAI R e MR L e DI L DA ) LT

FE.B9 M

|I14n.n W |§E4.n W

P2E.O N

Zoom In | Zoom Cut |

ST T B VT 140.0 63.11 12.0 66.89 ¥ | Grid Spacing: 0.11 X 0.11

ime range selected from: GYpllelii] Eis/1/2004

Temporal Coverage Selection: 4/30/2004

Function Selection: fiverage = 100" selected
Parameter Selection: shtflsfc = 'shtfisfc Selected

Alr Pressure Selection: | | 1003
100 100

Select Exact Pressure; 100

Generate String

sdfopen http:ffnomadl.ncep.noaa.gov: 9090/dods/eta/archive/eta2004042 8/_expr_{eta_l2z}{ave(shiflsfc,t=3,1=4){-138.-64



Descriptions of Varianlenames, Units; Text ana otner
KE) /WJU]L are not unifrorm.

for example the verticall coordi nate deflts to Prre N
mb! (...lucky for us)

DODS descriptions do not always contain enough
Information, for example, how to describe unegually space
vertical coordinate.

Project to correct the data descriptions is long term but
data managers have to be willing to make corrections
consistent with scientific community.

m What are the community standards that we should use!




GrADS-DODS Server -
Info for /gis/gis20031021/gfs 00z : dds

DODS URL : http://nomad.ncep.noaa.gov:9090/dods/gfs/0fs20031021/gfs 00z

Description: AVN fcst starting from 00
L ongitude: O°E to 359°E

(360 points, avg. res. 1.0°)

L atitude: -90°N to 90°N

(181 points, avg. res. 1.0°)

Altitude: 1000 to 10

(26 points, avg. res. 39.6)

Time: 00Z2210CT2003 to 127280CT2003
(61 points, avg. res. 3.0 hours)

Variables. (total of 114)

absv ** absolute vorticity [/5]


http://nomad1
http://nomad1

long_n
absvprs: Array of
_FillN
lime: Array of 64 bit Reals [time = 0..2:
units: "days since 1-1-1 00:00:0.0"
long_name: "Time"
minimum: *00Z22MAR2004"
maximum: "18701JUN2004"
lev: Array of 32 bit Reals[lev = 0..16]
units: "mb"
long_name: "altitude”
minimum: 1000
maximum: 10
lat: Array of 32 hit Reals[lat = 0..72]
units: "degrees north"
long_name: "latitude”
minimum: -90maximum: 90
lon: Array of 32 bit Reals[lon = 0..143]
units: "degrees east"
long_name: "longitude”
minimum: 0
maximum: 357.5




The wget command:
wget -O - “http://nomad®.ncep.noaa.gov: 9090/dods/gfs/gis2004060

returned the following data:

[O] [2] [0], 310.2
[O][3][0], 309.5
[0][4][0q], 307.5
[O][5][0], 302.7
time, [1]
731737.0

lev, [6]

1000.0, 975.0, 950.0, 925.0, 900.0, 850.0
lat, [1]

20.0

lon, [1]

0.0

4/gfs_00z.asc

el 2tmp[0:0][0:5](11C



http://nomad1
http://nomad1

.. Using nttpito extract data imom;the senver:
5.156:9090/0005 eta/eta20050527/etar 00z.asc
:0][130:130] |

the order of the sguare bracked valuesis:;
[time][level][lat][lon]

where lat is measured from the south pole (0) to NP (180)
In units represented by the metadata descriptor file.

(Use a“wget” and the URL in cron or a cgi-bin script
provides needed values.)



Jrr\JJJOJJ JJJ Server rﬂrJ Use the mnr [lona JJr/ PUIIT INEC
advanced Ssofitware.

AsaVAR you can make VAPs from our GDS.

Use GDS to construct a value added product:

The probability of any weather element event, say for
example, high or low temperature

EXAMPLE
Lets use the NCEP 1x1 degree (high resolution) Ensembles



m Rea Time Operational Ensemble model data sets
from GES in 5 day rotating archive.

m Ensemble at Low resolution: 2.5 degrees, 00, 06,
12 and 18Z Ensemble Cycles, (ensemble control,
“c0” at 00Z and GFS (MRF) for other cycles) out
to 16 day (384-h) forecasts.

m Ensemble at High Resolution: 1 degree, 00, 06,
12, 187 cycles out to 96-h forecasts.




Plots, Data, Points of Contact

The following table list sveial dta === By clicking on the appioptiate command, yooean (1) make plos, ( 21 FTP the
files to yom cobnpotel ol (1) obtain decomentation. At thistime, soms= :!Pt.iahr.: ate hot available (HEAL BTW, we Lhow

that plot= can, attimez, b= quie zlow © plodoce.

Dam Se fimg ploe Bp doc  gds cohtact contact X
Folscm=
GFS Enz=mble low 1ezolotion 6 homi= plet £p2n M/A DODE Jordin 4 lpen@noasgoy jon wang@noaa gov
GFS Enz=mble high =solotion 6 honis ples £p2o WA DODS Jowhn Alper@noaagey junwang®noaagov

Climate folecm: monthly plet £plo WA DODS Jardin Alper@noaa gov HWaA

S5EATCE daily E|_-:tr fplo MIA DODS Jordan Alpen@ noaa oy A
RLIC hoily Plgt" f£plo H/A DODS Jordan Alpemidnons gov jun vangidnoia gov
AMIB/ETA 6 honizs plee £plo M/A DODS Jodhn Alper@noaagov jun.wang@noaa gov

CDAS 0 honis E_LE fpto MIA DODSE Jondin Alpen@ noaagpv A




STATION

TODAY is: 2004, D6, 07
Please salect @

STATION NAME

[ALFENA/PHELPS COLLINE M =]

Date (HR/DD/MMYY) [oo 11 Jos ffos
Cycle ooz =]

Create an event:

Tempoeraturae:
 Lowest TEMP: |In:wnar than -I |55 UMIT: [F =
™ Highest TEMP: [Higher than =] 1 UNIT: [F =

Motes: wou can create a iemperaiire event by giving a lowest temperaiure or a higest tiemperaiure or a
range of lemperature. For example, for freezing event, giving lowest temperature lower than 32F and do
nol check the higest temperature.

Event Probability |  Reset |




mermiberpl

URL is: htip:/nomad3 ncep noaa. gov 9090/ dods/enshires archive/ens 20040607 /enspl _ 00z _ Ix 1 ascii?
tmin2m(16: 16][135:135][277:277]

e 2846

memiberep2

URL is: htip//nomad3 neep.noaa.gov: S0 dods'enshires/archive ens 20040607 /ensp2 _ 00z _1x 1 .ascii?
tmin2mf16:16][135:135)[277:277)]
tmitme - 2836

member=p3

URL is: httpy/nomad3 neep.noaa, gov: 9000 dods enshives/archive/ens 20040607 /ensp3 00z Ix 1. ascii?
tmin2m| 16 16][135:135][277:277)

iminmem=284.2

member—pd

URL is: htip:/nomad3 ncep noaa. gov 9090/ dods’enshires /archive/ens 200406007 /enspd_ 00z _ Ix 1 ascii?
tmin2m[16: 16][135:135][277:277]

tminmeny- 2840

member=p3

URL is: hiip:y/nomad3 neep noaa. gov 9090 dods’ enshires /archive/ens 20040607 /ensps_ 0=z _ Ix 1 ascii?
tmin2mf16:16][135:135)[277:277)

tminme - 2862

Event probability: 90%



| NCreased time ana Space resolution Operational Moael
datasets; 1x1 aeg Regional Err JS’:HJOJ:: GES Ix1 aeg, 3hr,

re-anaysis,...

BUFR Observations “ready for the NCEP cycling
analysis” with complex quality control — all observations;
conventional, like ADPUPA, and non-conventional like
Satellite and radar winds. (Certain restrictions apply for
“restricted data sets” from Europe!)

Integration of the BUFR obs and model grid fields using
GDS server/clients.




Viany andivaried public and scientific community clients
are utilizing NOMADS!

over and operational management

Operational NOMADS for weather Service Regional
centers and Weather Forecast Offices, for example, to
allow the National Digital Forecast Database (5 km manual
forecast products) interaction with forecasters for watches

and warnings.



http://nomad?2.ncep.noaa.gov
http://nomad].ncep.noaa.gov

nomad4 is a disk storage appliance soon to be on
line like the above servers.







